In cross-national data on individual and country-level characteristics, the variance of log annual income is shown to correlate positively with indicators of redistribution. The database comes from the Panel Comparability (PACO) project, which provides uniquely comparable cross-national panel data, including both Eastern and Western Europe and the US. A random effects permanent income regression is used to estimate income variance. The variance estimates are then regressed on individual and country characteristics. The results indicate robustly that various measures of risk are higher in countries with a higher share of social spending in GDP. The evidence can be interpreted as support for the argument that the Welfare State encourages risk-taking and thereby economic growth.
Introduction
One of the central issues in the long-running debate about the Welfare State is its impact on individual behavior with regard to risk. Risk-taking is a wellspring of economic growth, and it has been argued in theory that risk-taking can be encouraged by redistributive spending. Redistribution can act as a form of income insurance, reducing the downside potential of risky investments in physical and human capital. At the same time, the Welfare State distorts decisions and has well-known efficiency costs; it may displace various forms of private insurance and self-insurance, so that the net effect of redistribution on risk-taking, savings, 1 and growth is theoretically ambiguous. Recent empirical evidence in fact suggests that there is no general empirical correlation between economic growth and the size of the Welfare State (Lindert, 1996; Persson and Tabellini, 1994) . The deadweight losses of redistribution seem to be offset in practice by real benefits. The idea that the Welfare State has real economic benefits is not new, of course, but it is beginning to receive more practical research attention (e.g., Atkinson, 1995; Barr, 1993; Sinn, 1995 Sinn, , 1996 Haveman, 1988; Ringen, 1987) . The object of this paper is to try to find evidence about the Welfare State's effect on risk, an effect that has been discussed before but never measured directly.
There is some indirect evidence on the issue. Individual pre-tax, pre-transfer income generally exhibits higher variance than post-tax, post-transfer income (Bird, 1995a) . This implies that redistribution does seem to have a direct insuring effect on income. If an insuring effect exists, there is the possibility that it may induce agents to make their incomes more risky by undertaking riskier activities. Evidence from simulations (Hubbard et al., 1995) and cross-section regressions (Bird and Hagstrom, 1999; Engen and Gruber, 1995) suggest that redistribution does have some affect on risk-taking behavior, by depressing savings. Individuals who make risky investments in human capital, say, may build up their savings to hedge their bets. Thus, again, redistribution may be providing a cushion that allows individuals to undertake larger economic gambles.
Ultimately the only way to test whether redistribution affects risk-taking as part of an individual's whole income-generating portfolio is to measure the correlation between the individual's income risk and measures of redistribution policies where 2 the individual lives. We have no evidence on the issue now, because the necessary data are unusual. What is needed is the correlation between aggregate measures of Welfare State activity, on the one hand, and individual level measures of the variance of income, on the other. Measuring this correlation requires panel data, but in order to observe sufficient variation in Welfare State measures it also requires a dataset that crosses major jurisdictional boundaries, ideally countries. Until recently, comparable cross-national panel data were limited to two-country pairs, but an ongoing project maintained by CEPS-INSTEAD in Luxembourg has 1 There is a growing literature on the effect of redistribution on precautionary saving. See Bird and Hagstrom (1999) or Engen and Gruber (1995) .
2 Bird (1995b) compares two countries, Germany and the US, finding that pre-transfer risks are much higher in Germany than in the US. But the German Welfare State had a much larger impact on these risks, so that post-transfer risks are similar in the two countries. Although it considers only two countries, the study is consistent with the idea that the Welfare State induces larger pre-transfer risks and then reduces them via the insurance effect, so that post-transfer risk may be higher or lower. generated a seven-country panel data set, the Panel Comparability Project (PACO). The paper uses PACO data to explore the level of income risk, pre-and post-transfer, in the seven countries, and to relate these to various country characteristics, including redistributive and all-governmental spending.
The method is straightforward. Each country's data provides an annual panel of individual incomes. A random effects income regression with robust standard errors ('robust RE regression') is used to estimate the individual component of annual income variance. This is done for pre-transfer income ('market income') 3 and post-transfer income ('disposable income'). The difference between market and disposable income risk reveals the impact of transfers on income risk, and is called the 'insurance effect.' All of these measures are done separately on each country's data, creating country-by-country cross-sections of risk measures and individual characteristics. These cross-sections are then combined into one crossnational data set, and regressions are run of the risk measures on individual and country characteristics. The country characteristics that can be included in a given regression are limited by the fact that there are only seven countries. Nonetheless, the effect of national redistribution efforts can be captured in a number of different ways, and one can be reasonably confident of results that hold up regardless of how 'Welfare State' effects are defined and tested.
The results have a fairly clear pattern: all else equal, income risk seems to be higher in countries with larger shares of social spending in GDP. This pattern persists despite significant variation in the empirical model, including changes in the definition of income risk, the exclusion of different countries in the sample, changes in the set of macroeconomic controls, and adding some treatment for the endogeneity of key variables. Such a finding is not inconsistent with evidence found by other researchers; for example, that income mobility seems to be no lower in countries with large Welfare States such as Germany as compared to those with small ones, like the U.S. (Burkhauser and Poupore, 1997) .
The paper is organized as follows. Section 2 provides a model of risk-taking with the main result that agents may respond to an increase in redistributive spending by increasing or decreasing the magnitude of the economic risks they face. Section 3 describes the methods and the data necessary to determine which of these two outcomes occurs in practice. Section 4 presents results for singleequation and instrumented models of income risk. Section 5 summarizes and points to future research. 
A model of risk-taking
The model, derived from Sinn (1996) , will be used to lay out basic issues in the response of risk-taking to changes in the scale of redistribution. The model will not generate directly-testable equations but it will indicate why empirical variables might correlate as they do. Actually, as will become clear, the theory will not predict an unambiguous relationship between risk and redistribution. Instead, increases in redistribution will raise or lower risk depending on the risk aversion levels of individuals in society. It thus remains for empirical work to discover the real-world relationship between risk and redistribution. If, in fact, risk is higher where redistribution is higher, the theory suggests that this is because risk aversion is sufficiently low that individuals choose to take more risks when their incomes are more heavily insured. Sinn's (1996) model has one period, with identical agents with preferences in mean-variance space. He notes that m -s preferences apply to a wide range of problems; in particular, it is not necessary to assume normal distributions or quadratic preferences. If all distributions belong to the same linear distribution class (see Sinn, 1983 Sinn, , 1990 , indifference curves in m -s space will be wellbehaved with appropriate von Neumann-Morgenstern properties.
Each agent enjoys an income W 5 m 2 e 2 L, where m is certain income, L is a potential loss, and e is 'effort' undertaken to reduce loss. Let L 5 f(e)Z, where Z is a random variable with mean EZ and standard deviation RZ. The function f(e) has f 9(e) , 0 and f 0(e) $ 0. It is assumed that all loss-prevention efforts can be denominated in terms of cash -a minor simplification that avoids having to model labor choices and the value of time. In addition, the variable Z is assumed independently and identically distributed across the population.
Sinn works entirely with a general function f(e) but the comparative static results here will be more intuitive if a functional form is assumed. For maximum clarity in the expressions I will assume a linear form: f(e) 5 1 2 de. It will be seen that the value of d will have to be constrained if the line defining the agent's opportunity set is to have a sensible slope; for now, assume d a small positive 4 fraction.
Redistribution occurs through proportional taxation. Market income is taxed at 5 the rate t and a lump-sum transfer t is given to all agents. Post-fisc income 4 In the Sinn model, a nonlinear f(e) function allows the slope of the opportunity set to change. Given any reasonable preferences, however, the agent's choice will occur on the positively-sloped segment of the set. To make sure the comparative statics here refer only to choices on this part of the set, d will be constrained to ensure a positive slope. In effect I am linearizing the feasible, positively-sloped segment of the opportunity set.
5 Of course, many transfers are income-related. Adding this feature would increase the progressiveness of the modeled system, hence increase the insuring power of the system. The same theoretical points can be made with this simpler system, which is used mostly for ease of exposition. becomes Y 5 W(1 2 t) 1 t. Taking means and variances, expected income is m 5 (m 2 e 2 (1 2 d )EZ)(1 2 t) 1 t and the standard deviation of income is s 5 (1 2 t)(1 2 de)RZ. Because the standard deviation of pre-fisc income is higher, (1 2 de)RZ, the model ensures that redistribution lowers income risk (behavior held constant).
For an individual the choice of e affects both m and s according to the equations just given. By solving s(e) for e and inserting the result into m(e), one can obtain the agent's opportunity set m(s): the set of all combinations of m and s made possible by different choices of e. In this case the opportunity set is the curve
It should be the case that higher levels of expected income can only be purchased by accepting higher levels of risk; hence the slope of m(s) should be positive; 21 therefore, assume d , EZ . Fig. 1 depicts the opportunity set, labeled OS. Increases in loss reduction effort are associated with movements downward and to the left -lower mean and lower variance -along the OS line. Preferences are indicated by indifference lines; given a certain placement of the opportunity set, each agent will choose the level of effort that yields a (m,s) pair such that the utility trade-off between expected income and income risk equals the rate of transformation of one to the other as effort increases along OS. Now consider the tax rate t fixed while t is increased and decreased (the balance of the government budget is irrelevant to the agent's choices). In Eq. (1) an increase in t, all else equal, raises the intercept of the OS line. Fig. 2 higher risks in order to obtain higher expected income. The agents' TEL indicates the response of effort (and hence the response of expected income and income risk) to increases in transfers, holding taxes constant. For any value of t, the government must take these responses into account in order to arrive at a balanced budget. In other words, let t indicate the government's dedication to redistribution; then a political-economic equilibrium requires that, given t, the government sets a transfer level t that induces an amount of effort such that expected net transfers to each agent are zero. By the law of large numbers and the similarity of the agents (each choosing the same value of e), the government's budget will balance if and only if t 5 (m 2 e 2 EZ)t. Under this condition, each agent's expected income must be m 5 (m 2 e 2 (1 2 de)EZ)(1 2 t) 1 t(m 2 e 2 (1 2 de)EZ),
bb and the standard deviation of income must be
bb Thus the set of m,s pairs that guarantees a balanced budget will be constrained to lie along the set BB:
bb bb
The balanced-budget set BB has a positive slope that is greater than the slope of a given OS set. Increases in redistribution, as measured by t, cause the balanced 21 budget set to rotate counter-clockwise about its intercept at m 2 d . A politicoeconomic equilibrium is an intersection between the balanced-budget set and the associated TEL. As depicted in Fig. 3 , a fixed value of t yields a fixed balanced budget set, labeled BB. With t fixed, the mappings of opportunity sets and preferences (not shown) yield a series of desired m -s bundles along the TEL. As the government changes t it will find that only one level of transfers balances the budget, namely the level that produces the opportunity set associated with the choice at the point where the TEL and the BB set intersect.
Within this BB-TEL framework, the impact of redistribution on risk-taking can be easily shown. An increase in taxes t rotates BB counterclockwise. From Eq. (1)
21
it can be seen that each opportunity set is shifted downward (assuming m , d ), with no impact on the points of tangency traced out by the TEL. If as with TEL H agents are relatively risk-averse, the new equilibrium results in a lower value of s; redistribution lowers income risks. If as with TEL the agents are relatively less L risk-averse, the new equilibrium results in a higher value of s; redistribution raises income risk. More properly, increased redistribution induces levels of pre-tax, pre-transfer income risk that are so high that, despite the risk-reducing effect of the redistribution, post-tax, post-transfer income risk has increased.
It is worth stressing that this simple model does not have a fully-specified social welfare function; there is no deadweight loss. Thus we cannot conclude that increases in redistribution improve or degrade social welfare. What can be shown definitively, however, is that increases in the scale of redistribution may or may not lower post-tax, post-transfer income risk. The Welfare State may indeed induce risk-taking (and perhaps thereby economic growth), as Sinn and others have argued. At the same time, individuals living in countries with large Welfare States may not be economically less vulnerable than those living in countries with smaller ones. Indeed, with market insurance mechanisms readily available in the richest countries, individuals in those countries will tend to have a status quo bundle with a high value of m and a low value of s. If absolute risk aversion declines with income, agents with such bundles would be relatively willing to accept increases in risk in order to obtain more expected income. Thus one might expect that people in the richest countries live in a world in which all feasible transfer expansion lines are positively-sloped. In that case the model would predict that increases in redistribution unambiguously increase income risk.
Empirical method and data
Determining the empirical effect of redistribution on risk-taking requires two steps. The first is to estimate risk, and the second is to relate the estimated risk to country-level measures of redistribution.
Measuring risk
Here risk will be defined as the standard deviation of shocks to yearly individual log income. Assume we have data from a single country on N individuals indexed i 5 1, . . . ,N, over T years, indexed t 5 1, . . . ,T. For each individual we have information on annual income Y and a vector of characteristics X . Log income is it, it y and is assumed to be determined by the equation it y 5 a 1 bX 1 n 1´,
with parameters a and b, and error terms n and´independently normally 
Relating risk to country characteristics
Repeating the step in Section 3.1 for several countries yields several crosssections. In order to keep the risk estimates comparable across countries, of course, each country's panel should have comparable variables and the same length (T ). Pooled, these cross-sections form a cross-national cross-section of individuals with matched risks and individual characteristics; weights can be used to ensure that the contribution of each country's sample is the same even if the number of observations differ across countries (see below). The risk estimates are always comparable across countries because, as shocks to log income, they measure 9 relative percent changes. This has two implications: the risk estimates are not denominated in terms of currency and will not be affected by exchange rates; but also, the risk estimates will not be affected by the fact that countries with higher standards of living will generally have higher absolute levels of risk.
In the pooled sample, regressions of risk on individual characteristics can also include country-level regressors. One approach would be to include country dummy variables, but it is also possible to include a limited number of country characteristics instead. Of course, if there are C countries in the sample and D of them are indicated by a dummy variable in the regression, only C 2 D 2 1 country characteristics variables are admissible; adding more results in a singular variance-covariance matrix. In practice, it is good to keep the number of country characteristics substantially less than C 2 D, since near-singularity makes all results sensitive to small changes in specification.
Assuming a reasonably robust specification, then, such regressions will indicate how an individual's income risk relates to her own characteristics as well as the characteristics of the country in which she resides:
ic ic c ic where the 's' subscript on individual characteristics has now been suppressed, and 'c' subscripts indicate country of residence. This is a simple cross-section and could be estimated by basic OLS. Because of the structure of the PACO sample, however, a large number of additional observations can be obtained if the assumptions of homoskedastic and independent errors is relaxed (see below). The equation will be estimated using weighted OLS with robust Huber-White 10 ('sandwich') standard errors. Most of the results of the paper are based on single-equation regressions of the form in (6). However, risk is probably not the only endogenous variable in the system, of course. Risk is jointly determined with income, and, if risk affects voting, it is also jointly determined with the level of redistribution. To account for the endogeneity of income and redistribution, an effort will be made to instrument them with relevant variables that do not affect risk. Efforts to do so will be frustrated by the fact that finding plausible identifying variables is quite difficult. The data are already somewhat limited in the number of variables, because of the need within the PACO project to ensure cross-country comparability. Within the data, there does not seem to be any way of making uncontroversial instrumenting assumptions. Nonetheless, Section 5 below will make some questionable assumptions just to identify a model and see whether the results differ significantly from the simple model.
Data
The data are drawn from the Panel Comparability (PACO) database maintained 11 by CEPS / Instead in Luxembourg. The PACO project takes individual-household income panels from several countries and harmonizes data definitions to allow the fullest possible cross-national comparability. Such a project is obviously difficult, but despite the wide variety of approaches to data collection in the different countries it has been possible to build a joint dataset of remarkable breadth and depth. The PACO countries and years in the release used in this paper include France 1985 France -1990 , Germany (the former west) 1984 -1990 , Hungary 1992 -1994 , Luxembourg 1985 -1992 , Poland 1987 -1990 , Great Britain 1991 -1993 , and the 12 US 1983 -1987 . The sample's great cross-national variation with respect to social and political institutions is of course very useful for the present study. Within each sample are comparable indicators of household structure, individual employment and education, and income from various sources including transfers. There are, 10 See Hsiao (1986) . The regressions are run using Stata and the robust option is modified to account for the fact that the data are clustered by country. 12 Future releases will include Belgium, the Netherlands, Italy, Portugal, and Spain.
however, some important pieces of information that could not be obtained: in the German data for this release there are no education data, and tax information is not included in the research design. Nonetheless, the PACO data provide sufficient information to obtain reasonably accurate estimates of an individual's yearly income variance, and to compare these estimates across significantly different socio-political institutions. Some of the aspects of the PACO data will affect the practical estimation techniques in noteworthy ways. The smallest number of years in any panel is three, so for comparability each risk estimate must be based on T 5 3. Because some countries have significantly more than 3 years in the panel, using T 5 3 would throw away significant amounts of information. Instead, the longer panels are broken into two non-overlapping 3-year segments. The full set of 3-year samples is: France A 1985 -1987 , France B 1988 -1990 , Germany A 1985 -1987 , Germany B 1988 -1990 , Hungary 1992 -1994 , Luxembourg A 1987 -1989 , Luxembourg B 1990 -1992 , Poland 1988 -1990 , Great Britain 1991 -1993 , and US 1985 -1987 . The 'country dummies' referred to above will in fact be sample dummies, separately identifying both the country and the year in which the observation appears. Of course, since individuals can appear in more than one sample, they are not independent. And of course since they are drawn from different countries the errors will not be homoskedastic; hence the need for robust standard error methods.
There are a number of possible conceptual approaches to weighting the sample. Each country's panel contains individual probability weights, and in general these should be and are applied to all the estimation steps. What is more open to debate in the pooled cross-national data is whether an individual from Luxembourg should have the same weight as one from the United States, or whether Luxembourg's sample as a whole should have the same weight as the US sample as a whole. For the research object here the latter weighting scheme seems more appropriate, since the correlations of most interest are between the levels of income risk in a given country and the approach to redistribution in that country. Luxembourg and the US are thus treated as two distinct and equal units, two observations in the space of Welfare State parameters. The individual-level samples are treated as the source of observations about risk in the two countries. The practical implication of this conceptual decision is that the sum of weights in the US sample equals the sum of weights in that from Great Britain; and, because the Luxembourg data contribute two samples, the sum of weights in both equals one-half of the sum of weights in the US sample.
The samples consist of all individuals over age 17 in all households present 13 throughout all 3 years of the given sample. Income is assigned to each individual in a household by pooling the household's total annual income from all sources and then dividing by an equivalence scale. The scale used is based roughly on that used by the German social assistance system: the first adult counts as one person, each additional adult counts as 0.8 persons, and each child counts as 0.65 persons. Comparisons using data from the Luxembourg Income Study (LIS) indicate that variations in equivalence scales will affect measured inequality (and hence probably mobility and risk) within a country but will not affect qualitative comparisons across countries (Burkhauser et al., 1996) . The German scale was chosen simply for ease of comprehension: it is straightforward to understand and explain how the scale translates household income to individual welfare.
Monetary income values in each country's sample were first updated to real 1992 currency using that country's consumer price index; these were then translated into US dollars using IMF purchasing power parity rates. For Poland and Hungary, neither step can be done with the same reliability as with the western countries in the sample, in Poland especially since the period 1988-1990 was one of extremely high inflation. One approach to these problems would be to consider these countries too 'different' to be included in the study, but alternatively their uniqueness gives the study's conclusions greater generality. In that sense it is valuable to have data from pre-and post-socialist societies, and from societies facing considerable economic stress. The benefit of giving the study this kind of breadth must be weighed against the cost of including data which have accuracy problems. In practice, the importance of the East European data can be tested by removing Poland and Hungary from the data and comparing results.
These comments apply to the measures of country characteristics as well. These were taken from various sources, principally World Bank publications. For the East European countries the regular World Bank / IMF sources do not report values on key items, such as the share of social spending in GDP. Fortunately, the Bank has conducted specific studies of social policy in both Poland and Hungary, and statistics reported in these studies can be reliably used instead (World Bank, 1993 .
For each individual, several separate estimates of income risk are constructed. Three different estimation methods are applied to market and disposable income to produce a total of six estimates. The first estimation method is the RE permanent income method outlined in Section 3.1 above, and includes in the set of independent variables (to be described momentarily) the individual's years of formal education. Since the German data do not include information on education, Version 1 income risk does not exist for Germany. Version 2 is like Version 1 except it does not make use of the education variable; Version 2 income risk thus exists for all countries, including Germany. Version 3 adopts a simplified approach to estimating risk. Rather than conduct a robust RE permanent income regression, the Version 3 method simply detrends the income path of each individual's 3-year income time series and defines risk as the standard deviation of income around the trend.
These six measures of risk are used to construct three additional variables of interest, the insurance effect of transfers. Version 1 income insurance is the difference between Version 1 market income risk and Version 1 disposable income risk. Versions 2 and 3 income insurance are defined similarly. The independent variables in the random-effects permanent income estimation regressions include measures of the individual's age, sex, work status and hours, industry of occupation (if any), household structure, number and age of children, marital status, and for regressions excluding Germany, years of formal education. Lastly, the regressions include age-industry interactions with a quadratic in age. Outside the interaction terms, age squared generally is not significant in any of these regressions so results are reported from versions with age only entered linearly.
In the final regressions of risk measures on individual and country characteristics, the independent variables are roughly the same as in the permanent income regressions, except that each regression also includes the individual's market income (in the same version as the dependent variable) as well as its square, and the individual's transfer income. Of course, the risk regressions contain countryand sample-level regressors as well. Table 1 presents medians of the six income risk versions and the derived income insurance measures by country. The entries in the table are standard deviations of log annual income and can be qualitatively understood as follows. If income is lognormally distributed, then annual income changes should fall within a range of 62 standard deviations of the mean about 95 percent of the time. Substantively, this means that if the standard deviation of annual log income is x, a typical person can expect that her income will neither rise nor fall by more than 2x percent in a given year. For example, consider the last column, the US. Under Version 2 income, we see that the standard deviation of log pre-transfer income is 0.188. What this means is that a typical American should expect his income to change by at most 2318.8537.6 percent in either direction in any 1 year. This refers only to pre-transfer income, however; in the table we also see that the standard deviation of log post-transfer income is 0.150, implying that post-transfer incomes should rise or fall by no more than 30 percent. These numbers imply that an American with an expected income of $20,000 will see an actual pre-transfer income that almost always falls between $12,480 and $27,520, and an actual post-transfer income that almost always falls between $14,000 and $26,000. Thus, the transfer system narrows the individual's income density function, lowering her risk. This impact is measured by the insurance effect, which, for US Version 2 income, is 0.18820.15050.038: transfers remove 3.8 percentage points of the standard b 'Version 1' defines income risk as the standard deviation of the residual from a random-effects regression of log income on household and individual characteristics, including education; the German data have no education information. 'Version 2' is the same except that it excludes education. 'Version 3' is the simple standard deviation of log income around its 3-year time trend. 'Income' here is the equivalent income per person in the household, in thousands of 1992 US dollars.
Results

Descriptive statistics
c The 'insurance effect' is the difference between the median standard deviation of pre-transfer income and the median standard deviation of post-transfer income. Source: PACO. deviation of log income. Although this narrowing of the income density function may seem moderate, expected utility studies indicate that it has a significant positive effect on well-being (Bird, 1995a) .
On the whole, the table indicates that Version 1 risk is not systematically different from Version 2, suggesting that the omission of education variables is not significant. Version 3 risk is systematically about half as large as Version 1 or 2, indicating that if individuals form subjective expectations on the basis of their own income path alone, they will systematically expect their incomes to be much more stable than if they also pay attention to the experiences of others in society. Across countries the risk measures have a predictable pattern, with a startling exception. In general, risks are highest in the 'duress' economies of Poland and Hungary, somewhat lower in the more stable but more free-market economies of the UK and US, and lowest in western Europe's more advanced Welfare States, except for Germany: German pre-transfer incomes exhibit about as much risk as US incomes. Similar results have been found in previous studies, using quite different methods (Burkhauser and Poupore, 1997; Bird, 1995a) .
The German transfer system has a relatively low insurance effect, as does Luxembourg's; the French system seems to have a larger impact, and the Anglo-Saxon systems have a larger impact still. The Hungarian transfer system provides the highest level of insurance. Every system provides income insurance in some amount, however, and this is a very robust result across the income versions. It confirms the basic proposition that redistribution does reduce the variance of individual incomes. Table 2 presents these figures, using Version 2 risk, in the context of country characteristics as averaged over the length of the respective samples. The only conclusion that can be drawn is the absence of any obvious simple connection between country characteristics and income risk. On none of the dimensions can countries be ordered by pairs of risks and characteristics. The country with the highest social quota (share of social spending in GDP) is France, which has one of the lower levels of post-transfer risk. Yet Germany's Welfare State is just as large and it has the highest level of post-transfer risk. Table 3 provides breakdowns of risk levels by individual characteristics, but excluding East European data. The table is meant to reveal the pattern of risks faced by typical individuals in relatively calm developed economies. (The social situation in Eastern European countries is substantially different from that in the west and its impact on risk patterns is worthy of a study of its own.) Recall these risk estimates are relative to income; thus it is interesting that this relative income risk follows an inverted-U shape across the income distribution. Insurance effects do not; the poor enjoy the greatest risk-reduction impact, although that of the rich is not zero. Again confirming earlier results (Bird, 1995b) , the PACO data show that income insurance is distributed widely in the population, which may explain the breadth of political support for redistribution. The remaining patterns are intuitive: women seem to face higher risks than men, and the old higher than the young; stable households and nuclear families face lower risks, as do working individuals as compared to the unemployed. Table 4 presents a base-case regression of disposable (post-transfer) income risk on individual characteristics and sample dummies; the means and standard deviations of the variables are included to assist the substantive assessment of the coefficients. (The mean pre-transfer equivalent income of 1.804 translates to about $6000 in 1992 US dollars.) A number of other regressors are not shown, including industry dummies and industry-age interactions. The income coefficients suggest that risk follows an inverted-U pattern, but with a negative slope throughout the range of observed log incomes. Thus risks fall with income but at a decreasing rate. The transfer income suggests comfortingly that the transfer system is itself not more capricious in providing income than the market. Most of the other variables follow intuitive patterns, although risks seem not to differ significantly by sex, once other variables are taken into account. Risk rises with age and falls with hours of employment; individuals in larger households, married households, and stable households (non-splitting) experience lower risks. Of these, the effect of changing households is by far the greatest, indicating that a greater source of economic vulnerability is unstable family relations rather than employment or capital market changes.
Single-equation risk regressions with sample dummies
The last part of the table gives the sample ID dummies, and reveals some counter-intuitive patterns. All of the coefficients express the risk level as compared to the US sample. First, as one would expect, the US is among the highest-risk Source: PACO. N 5 51,810, weighted to 70,000. R 5 0.1562. Notes: simple OLS regression with robust Huber-White ('sandwich') standard errors. A '*' indicates statistical significance at the 0.05 confidence level, two-tail test. The regression also includes industry dummies interacted with a quadratic in age. Where it is not clear from the variable name, an (I) indicates the variable is an individual-level variable (as opposed to household-level). All incomes are permanent log income per capita in the respondent's household, adjusted by an equivalence scale, in thousands of real 1992 US$. For 'Relationship to head' the omitted category is 'other family members.' For marital status, the omitted category is 'single or widowed.' For household structure, the omitted category is 'single-person household.' For sample dummies, the omitted category is 'United States 1986.' b Each country's weights are adjusted so that the country's sample contributes an equal share (1 / 7) of information to the estimates. When there are two separate samples from the same country (France, Germany, Luxembourg), each sample receives half of the country weight, i.e. 1 / 14. the dependent variable here is 0.193 (meaning that, in 95 percent of the years, income does not change by more than 230.193538.6 percent). The sample dummies indicate that the relative standard deviation of income shocks in the US is about 2 percentage points higher than in the UK, 7 points higher than in France, 9 points higher than in Luxembourg, 14 points higher than in Poland, and 26 points higher than in Hungary. Only in Germany are risks higher than the US, in one sample 3 points higher and in the other 9 points higher. In substantive terms these effects are very large relative to individual characteristics; for example, a 20-year-old faces risks only about 1.2 percentage points lower than a 50-year-old, and increasing income from the mean by an entire standard deviation (translating from logs, it implies a tripling of income in levels) only lowers risk by 6.8 percentage points. The implication is that individual income risks are more powerfully shaped by socio-economic institutions than that by measurable 15 individual characteristics.
Other regressions (not shown) explore the robustness of these patterns to variations in the approach to risk. In general, the results seem to indicate that there are no substantive differences across the three versions of income risk. Therefore, the remaining results use Version 2 income. Table 5 changes the dependent variables. The third column simply repeats the base case regression from Table 4 , while the first column shows a regression of pre-transfer risk, and the second shows a regression of the income insurance effect. The patterns reveal the targeting of income insurance. For example, we see that pre-transfer risk declines at a declining rate with respect to income, and it contributes this pattern to post-transfer risk. Yet the income insurance effect has an opposite pattern, rising at a decreasing rate across the income distribution, in effect amplifying the income-related decline in pre-transfer risk. Similarly, pre-transfer risk rises with age but the insurance effect falls with age, again amplifying rather than dampening the market's distribution of risk. Working in the other direction, the pre-transfer risks faced by women are higher than those faced by men, but the income insurance system wipes the difference out. Also, those receiving higher transfer incomes face significantly higher pre-transfer risks, but the transfers hedge so much of it that post-transfer risk falls with transfers. A neutral effect of the insurance system is found with respect to some variables; for example, changing 15 A competing hypothesis is that the PACO data are simply not well harmonized. One test would be to compare the dummies on the more troublesome eastern countries to those of the more easily harmonized western countries. The eastern dummies are indeed bigger in absolute value, but intuitively so; the eastern socialist economies were in many ways designed to minimize income risk. More importantly, the difference between, say, the Polish dummy and the Luxembourg dummies is smaller than that between the Luxembourg dummies and the UK dummy. That is, interpreting the evidence as indicative of harmonizing problems leads one to conclude that it was more difficult to harmonize the UK and Luxembourg than Poland and Luxembourg, which seems very unlikely. It seems comparatively more reasonable to believe that the dummies indicate real differences in the level of risk across these very diverse socio-economic systems. households greatly increases pre-transfer risks but only slightly increases the insurance effect, so that post-transfer risk remains quite high. In terms of country effects, Table 5 reveals that the cross-country pattern of post-transfer income risk is largely derived from the pattern of pre-transfer income risk; no country's income insurance system changes its standing in the world with respect to risk. The ordering, from highest risk to lowest, is Germany, US, UK, France, Luxembourg, Poland, Hungary. Except for Germany the ordering seems to suggest that the relatively smaller anglo-saxon Welfare States do the most to encourage risk, the continental welfare states less so, and socialist and postsocialist systems least of all.
There are three reasons, however, not to simply stop with this conclusion. First is the clear exception of Germany, with its high risks that have been corroborated elsewhere in the literature (e.g., Burkhauser and Poupore, 1997) . Second is the fact that the US transfer system, limited though it may be, seems to offer the greatest insurance effect (column 2). Third is the possibility that this simple ordering is produced not by the Welfare State but by other facets of the countries: their size, per capita income, growth rate, etc.
Single-equation risk regressions with country characteristics
To expose the effect of specific aspects of the different countries, the regressions are run without sample dummies but with aggregate country characteristics. To obtain a reasonable fit on the country characteristics, the number of country 16 variables in a regression will be limited to four. Even with only four countrylevel variables, one can control for the national aspects of greatest interest in determining risk. The main question of the paper is the risk effect of social spending, so the spending share in GDP is important to include always. The other three most important macro-level characteristics are not very controversial: one would want a measure of the economy's overall per capita wealth, a measure of its recent growth, and a measure of its susceptibility to external shocks. Thus, a base-case regression might include the social quota, real GDP per capita, the unemployment rate, and aggregate real GDP (GDP figures in real 1992 $US). The set of macro variables will be changed to test for the robustness of any conclusions. 16 With seven countries and 10 samples, no more than nine country characteristics can be identified, and no more than seven can be identified robustly. When some countries are dropped from the analysis (to test for the sensitivity of results to their presence), the admissible number of country characteristics falls still more. In running various regressions, it was always the case that four country-level effects could be reliably estimated; with five or more, there were occasional problems (e.g., ridiculously large standard errors). Table 6 presents regressions of pre-and post-transfer risk, and the income insurance effect, on the individual-level variables contained in Table 5 but replacing the sample dummies with these four country characteristics. The main result of the paper is found in column 1: holding other things equal, the level of pre-government income risk is higher in countries that have higher levels of social spending in GDP (b 5 0.0341). It is also higher when unemployment and per-capita GDP are lower, and when GDP is higher. In other words, risks are lowest in smaller economies, in poorer economies, in economies where many are unemployed, and, most important for this study, in economies with little redistributive spending.
Using the mean country characteristics in Table 2 we can assess the substantive It is worth noting also that these patterns of pre-transfer risk are translated almost directly into similar patterns of post-transfer risk; the insurance effect of transfers is not substantively significant. For example, pre-transfer risk rises with the social quota, but income insurance also rises with the social quota; therefore, it is possible that the insurance effect might counteract the pre-transfer risk and leave post-transfer risk lower in countries with large social quotas. The results indicate, however, that the impact of larger social quotas on the insurance effect is quite small (0.0023), less than one-tenth as large as their impact on pre-transfer risk (0.0341). Hence on net the social quotas increase post-transfer risk, indeed by an 17 amount almost as large (0.0318) as their effect on pre-transfer risk.
Another surprising implication of the small social quota coefficient in the income insurance regression (b 5 0.0023) is that the insuring effect of transfers does not seem to depend strongly on the size of the Welfare State. Of course, at some level there has to be an effect: going from having no Welfare State to having one at the smallest level (here, the US at 14 percent of GDP) must do something to create an insurance effect, since the insurance effect is present and positive throughout the sample of individuals. However, once a country obtains the basic system of means-tested benefits and social insurance programs, further increases in the scale of the programs seem to have little effect on the system's income insuring effect.
Additional regressions (not shown) test the robustness of these conclusions. First, the results do not seem to depend on the sample of countries; including or excluding Germany or the East European countries has no effect. Second, they do not depend on the definition of redistribution; using all governmental spending (following Sinn, 1996) , rather than social spending, has no effect. Third, the results do not depend on the set of other macroeconomic controls; coefficients on the social quota are almost always positive and statistically significant, regardless of whether one includes or excludes the unemployment rate, the percentage of GDP received from exports, the inflation rate, the annual change in real GDP, the dependency ratio (the share in total population of the population age 18 and below or age 65 and above), real GDP, or real GDP per capita.
Overall, these results suggest that there is a fairly robust, positive correlation between risk and redistribution. In some cases, the correlation comes out negative, and in others it is positive but small. With much greater frequency, however, the correlation is positive, statistically significant, and substantively important.
Instruments for permanent income and the social quota
Next, suppose that two other variables in the equation, permanent income and the social quota, are endogenous. To eliminate the endogeneity bias, we instrument permanent income using industry dummies and age-industry interactions, and the social quota using the national dependency ratio (share of population younger than 18 and older than 65). Of course this implies that risk is assumed not to be affected by either set of instruments, which is difficult to defend. The purpose of making the assumption is to see whether instrumenting the plausibly endogenous 18 variables makes much difference in the results. Table 7 shows in fact that there is very little difference. The first column shows the results for a single-equation risk regression including the various instruments. Column 2 simply removes the instruments to show their impact on the other coefficients. Column 3 presents the results with permanent income and the social quota instrumented. There is some evidence of bias; the effect of household stability (b 5 0.1799) seems to be significantly underestimated when endogeneity is ignored. However, the key coefficient on social spending in GDP (SQUO) is not greatly changed. If anything, the simple correlation equations understate the positive impact of redistribution on risk.
Summary
In a cross-national data set of individual and country characteristics, the annual variance of log income is positively correlated with the share of social spending in GDP. This finding is robust to many changes in empirical approach. It is consistent with (but does not prove) the argument that the Welfare State, by insuring incomes, induces risk-taking. Indeed, although the main approach here is in reduced form (which does not allow causal inferences), the weakly-specified b The standard single-equation risk regression breaks post-transfer income into pre-transfer income and transfer income, and also adds a squared term in pre-transfer income. All of these income variables would be endogenous in the multiple-equation setting, so they have been collapsed into the single post-transfer income variable. structural equation model used in Section 4.4 also produces the same result. Future research might focus on improving the data to allow better structural model estimation. For example, an expanded PACO data set would allow better macrolevel controls, and would improve the instrumenting of the endogenous variables. The PACO data could be improved by the addition of basic tax and social security contribution modules, since taxation is an important source of redistribution in many countries. Finally, if expanded, the time series aspect of the PACO panel might be used to identify the effect of time-specific global macroeconomic shocks.
